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(54) PROCESSOR AND METHOD FOR IMAGE PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for 
operation based upon operators intuition by allocating a 
small number of gradations to a range of small 
distribution density while giving a large number of 
gradations to a range of large distribution density 
according to the quantity of extent of a calculated 
luminance distribution. 

SOLUTION: An image input device 10 outputs image 
data to the image processor 20 by picking up an image, 
etc. This image processor 20 extracts a distribution of 
luminance, detects the quantity of extent of the 
luminance distribution first on the basis of the detected 
luminance distribution, allocates a small number of 
gradations to the range of small distribution density 
while giving a large number of gradations to the range of 
large distribution density, and converts the image data 
on the basis of the allocated gradations of luminance. 
Namely, the distribution of luminance (y) is found as to 
pixels of the image data while the data are thinned out, 

and then standard deviation ocorresponding to the extent quantity of the luminance distribution 
is found; and parameters (7I, y2) for y correction for generating correspondence relation of an S 
curve is calculated on the basis of the standard deviation a. 
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50 %SJE<D^mz £oX±\Zi!hkti:otz*) T\z£\k fritz.*) 
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7k&mtittZ>zk\ztj:*). t^^^S^-^AW 
*BB«**iC+S Q ddld*3V>T^O**gB^ld«|S»^ 20 
»fc#<«DST5£fcld*aa*eK 
^Idzioco^;— ^(D^JS^^oT< 3 <fc 5ldihft,tf« 
Lfc^«BHId*< oHMBKSrWt) STSd. 
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^7) ^ mSlci5V^X^:<a/ t e6t>^^i^<. -SBSrEftfflE* 
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v^x tjg^ plfg^fe 5 wfc m ^ * x*h 
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[0 0 5 2] »*^5^^-5»M^J:tttf. 
^»^§st--r* C t a 5 Xr£ 6 e 

[0 0 5 3] «**6Jc^^S«M(Cj:ix«, 

[0 0 5 4] »*«7lcd^Sa5MJ-J:iLtf. 
[0 0 5 5] $^1^ f»*«8ici^>6»MJwJ;ixtf x 

[0 0 5 6] gB**9tzd^e»MicJ;tttf. 

[0057] m#mi otzfrfrzamzxti 

tf. h7^ HMI^af UTS* 
[0 0 5 8] $^td, 2\ZfrfrZ>ftmi^£tl 

[0 0 5 9] §<bl-, 4t-^-5ISMI-J:ix 

[oo6o] £<bt^ m&mi 6\zfrfrz>&mz±ti 



(6) «H!H¥ 10-208034 

10 
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[0 0 6 2] i ra % **w<7)— jBfi^iBtr^s if« 

[0063] HBifc*3i>t\ liA^gtl OttltfftS: 

U 2 o li0T^^ ftMtt 4: 

^®»^S^^4oX®»ai^e3 OlwW^jL. 1^1® 

[0 0 6 4] CCM&^T. m&A*>mS 1 0 O^flc^J 
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* hOllV>®^^^UT^ig43>' h7X h£r^;tJ; 9 

x^ir-^1 1 X^K^jf«iLfciij^x-^Xfe6^^\ 
7 s *J*/\'Xr/\'*jt 7 1 2Xjg^Lfc^ h7^ htf^l 
V>lftf-^T*6^*\ t'ft*^7l4X«Uc 

Kjiiiij^^ t'^Miio^t 4: 4 v s m&t&m^m 2 0 1 

30 UT(7)zi>t: 0 ^~^ >-^^A|cA^$n^> 0 4*5> fc*^ 

m^zm®(v&ftmfe&mm<Di/-i'^t\z?r^x& 

Jftfctf fctf/j: 5 ^ V > 5 £ 4: I- J: o T»«LWffi"C* So 
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40 »*«S©*#^|Sll:#< roMlftt^iooM* 
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Ay. *iU«^S^B 2 0 -^«fc(c:t«SSlcj;6fe 

Tt>fllt>ftV\ C^Jt'll, ^Vtfa — ^2 lliR AM 

2 $ tit V > 5 #Pf«^3gco ^ p ^ 7 A * Hff LT 
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[0 0 6 7]. ^CD®|ft«tS<7>>^n^7A<7?SlfT3IS*tt« 

0X*fc6/y >*3 lXEPSULfctK |ig ClHfcfcH;*j3£« 
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[0 0 6 8] #jOS*»£*3l*Ttt, i®«WAai^^I 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By inputting this brightness equivalent value, and performing and outputting predetermined 
transform processing about the brightness equivalent value of the predetermined gradation of each pixel 
unit in dot-matrix-like image data It is the image processing system with which the conversion which 
makes contrast emphasize by the relation between an input and an output was made to be performed. 
The image processing system characterized by assigning the small number of gradation to the small 
range of distribution density, computing the amount of breadth of this luminance distribution in quest of 
the luminance distribution in the above-mentioned image data, and giving many numbers of gradation to 
the large range of distribution density based on this amount of breadth. 

[Claim 2] It is the image processing system characterized by for the amount of breadth of the above- 
mentioned luminance distribution using the value corresponding to standard deviation in an image 
processing system given in above-mentioned claim 1 , enlarging an I/O ratio when standard deviation is 
small while making an I/O ratio small and equalizing assignment of the number of gradation, when the 
standard deviation of luminance distribution is large, and amplification-izing quota change of the 
number of gradation. 

[Claim 3] The image processing system characterized by setting up the value of gamma so that the 
variation by gamma amendment may become small when standard deviation is large while performing 
gamma amendment to above-mentioned claim 2 in the image processing system of a publication at 
luminance distribution, and setting up the value of gamma so that the variation of gamma amendment 
may become large, when standard deviation is small. 

[Claim 4] The image processing system characterized by performing brightness conversion of outline 
the curve of S characters by the relation between an input and an output by reversing the polarity of 
brightness conversion by the high brightness and low brightness side on the basis of this outline center 
position while asking above-mentioned claim 3 for the outline center position of luminance distribution 
in the image processing system of a publication. 

[Claim 5] The image processing system characterized by calculating and memorizing the brightness of a 
conversion place within limits which the brightness of a changing agency can take, and stirring up and 
changing this response relation at the time of conversion in an image processing system given in above- 
mentioned claim 1 - claim 4. 

[Claim 6] The image processing system characterized by asking for the operation of brightness by 
linearity addition of this component value when expressed by two or more component values to which 
image data corresponded to brightness in an image processing system given in above-mentioned claim 1 
- claim 5. 

[Claim 7] The image processing system characterized by performing the infanticide corresponding to 
predetermined extractability about image data, and searching for luminance distribution in an image 
processing system given in above-mentioned claim 1 - claim 6. 

{Claim 8] The image processing system characterized by securing the predetermined number of extracts 
to above-mentioned claim 7 in the image processing system of a publication at the short range side of a 



http://wvw4.ipdl.jpo.go.jp^ 3/22/2004 



Page 2 of 2 



lengthwise direction and a longitudinal direction. 

[Claim 9] The image processing system characterized by setting a limit as above-mentioned claim 1 - 
claim 8 in the image processing system of a publication at emphasis extent of contrast. 
[Claim 10] The image processing system characterized by not emphasizing contrast if it is binary picture 
data while judging binary picture data based on luminance distribution in an image processing system 
given in above-mentioned claim 1 - claim 9. 

[Claim 11] The image processing system characterized by judging that it is monochrome binary picture 
data while luminance distribution is concentrating on above-mentioned claim 10 to the ends of 
reproducible within the limits in the image processing system of a publication. 
[Claim 12] The image processing system characterized by not using the data of a frame part for 
emphasis of contrast if there is a frame part while judging the frame part of image data based on the 
projecting luminance distribution in an image processing system given in above-mentioned claim 1 - 
claim 11. 

[Claim 13] The image processing system characterized by judging with the luminance distribution 
currently concentrated on above-mentioned claim 12 at the edge in reproducible within the limits in the 
image processing system of a publication being a frame part. 

[Claim 14] The image processing system characterized by not emphasizing contrast in an image 
processing system given in above-mentioned claim 1 - claim 13 when image data is not natural drawing. 

[Claim 15] The image processing system characterized by having a natural drawing judging means to 
judge with the above-mentioned image data not being natural drawing when luminance distribution 
exists in above-mentioned claim 14 in the shape of a spectrum in the image processing system of a 
publication. 

[Claim 16] By inputting this brightness equivalent value, and performing and outputting predetermined 
transform processing about the brightness equivalent value of each pixel unit in dot-matrix-like image 
data In changing the letter of outline the curve of S characters by the relation between an input and an 
output, in quest of the luminance distribution in the above-mentioned image data, the amount of breadth 
of this luminance distribution is computed. The image-processing approach characterized by assigning 
the small number of gradation to the small range of distribution density, giving many numbers of 
gradation to the large range of distribution density based on this amount of breadth. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the image processing system and the image- 
processing approach of making the contrast of dot-matrix-like image data emphasize about an image 
processing system and the image-processing approach. 
[0002] 

[Description of the Prior Art] A photograph is incorporated with a scanner or the image data photoed by 
the digital still camera is constituted in the shape of a dot matrix. Although the incorporated image data 
should just be in a desirable condition, in some cases, I want to make the correction according to liking 
taking advantage of the property of a digital image. When contrast is weak especially, if it is the 
photograph which used the old color film, correction is difficult, and if such a photograph is the digital 
image of what must be retaken, emphasis of contrast is also possible for it using image restoration 
software etc. 

[0003] Namely, various kinds of corrections are possible for an operator by using image restoration 
software, in order to correct such digital image data conventionally, and starting on a computer. For 
example, if it is emphasis of contrast which was mentioned above, it is possible by carrying out 
amplification actuation of brightness. By making the response relation between the brightness of a 
changing agency, and the brightness of a conversion place more specifically change into the condition of 
having distorted in the shape of S character moderately from the direct proportion condition, it can 
match so that brightness with the existing width of face in a changing agency may serve as larger width 
of face at a conversion place. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional image processing system mentioned 
above, although the processing which makes contrast emphasize by actuation of an operator was 
possible, the value of a required parameter had to be given by intuition and had technical problems of 
operability - cannot emphasize contrast satisfactorily but the photograph of dusk becomes like high 
noon — for the person unfamiliar to processing of image data. 

[0005] This invention was made in view of the above-mentioned technical problem, and aims at offer of 
the image processing system which can make actuation depending on an operator's intuition 
unnecessary, and the image-processing approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention concerning 
claim 1 By inputting this brightness equivalent value, and performing and outputting predetermined 
transform processing about the brightness equivalent value of the predetermined gradation of each pixel 
unit in dot-matrix-like image data It is the image processing system with which the conversion which 
makes contrast emphasize by the relation between an input and an output was made to be performed. In 
quest of the luminance distribution in the above-mentioned image data, the amount of breadth of this 
luminance distribution is computed, and it has considered as the configuration which assigns the small 
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number of gradation to the small range of distribution density, giving many numbers of gradation to the 
large range of distribution density based on this amount of breadth. 

[0007] In invention constituted as mentioned above, for dot-matrix-like image data, first, the luminance 
distribution in image data is searched for, and the amount of breadth of this luminance distribution is 
computed. Since it can say that the amount of breadth of luminance distribution expresses the width of 
face of contrast indirectly, the small number of gradation is assigned to the small range of distribution 
density,, giving many numbers of gradation to the large range of distribution density based on this 
amount of breadth. For example, if the number of gradation is given so that the width of face may be 
expanded, while luminance distribution is concentrating on a certain width of face, contrast will be 
emphasized and light and darkness will clarify, it is convenient even if it reduces the number of 
gradation currently assigned to a part which luminance distribution is not concentrating. 
[0008] Of course, when there is no concentration of luminance distribution and it has spread in 
********, it is necessary not to dare change assignment of the number of gradation. 
[0009] The activity which calculates the amount of breadth of such luminance distribution is depended 
for and detected by the conventional actuation to the intuition which the operator was performing, and 
actuation which range to assign many numbers of gradation in according to this amount of breadth is 
equivalent to setting up the parameter which the operator had given. 

[0010] In calculating the amount of breadth from luminance distribution, in here, various kinds of 
technique is possible. The value corresponding to the known amount of breadth may be calculated, a 
measure may be taken for mitigating computational complexity, and the amount of breadth may be 
calculated. As a thing using the known amount of breadth, in the image processing system given in 
above-mentioned claim 1, when standard deviation is small, invention concerning claim 2 is considered 
as the configuration which enlarges an I/O ratio, while the amount of breadth of the above-mentioned 
luminance distribution uses the value corresponding to standard deviation, and it makes an I/O ratio 
small, when the standard deviation of luminance distribution is large. 

[001 1] In invention constituted as mentioned above, since a standard deviation expresses the amount of 
variations of each element to an average value, if there is much variation, it is unnecessary in conversion 
of brightness and unnecessary in conversion which enlarges an I/O ratio and amplification-izes quota 
change of the number of gradation. That is, since luminance distribution is not concentrating, it is not 
necessary to enlarge assignment of the number of gradation or to make it small. However, since 
variation will mean few things and luminance distribution will concentrate in that case, that a standard 
deviation is small gives many numbers of gradation to the large range of distribution density, and it 
makes contrast emphasize. 

[0012] Of course, since a standard deviation is used as a thing showing variation, the division by the 
measurement size etc. is not necessarily needed [ in / it is synonymous with distribution and / the count 
course ]. 

[0013] If it corresponds to an I/O ratio in general and many numbers of gradation are given, giving 
many numbers of gradation or giving few will give more numbers of gradation than the number of 
gradation given by the input side, it will extend gradation within the limits of it, and will be in charge of 
emphasis of contrast. On the other hand, since the total of the number of gradation cannot be made to 
fluctuate, if many numbers of gradation are given to a certain range, it becomes impossible to give many 
numbers of gradation to the remaining range as the counteraction, and the number of gradation smaller 
than the number of gradation given by the input side will be given, and contrast will be narrowed within 
the limits of it. 

[0014] Although it is also possible to define how how to give such a number of gradation changes for 
each gradation of every Invention which considers as a simpler example and starts claim 3 It has 
considered as the configuration which sets up the value of gamma so that the value of gamma may be set 
up so that the variation according to gamma amendment when standard deviation is large while carrying 
out gamma amendment to luminance distribution in an image processing system given in above- 
mentioned claim 2 may become small, and the variation of gamma amendment when standard deviation 
is small may become large. 
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[001 5] It is what gives the response relation which it is unrelated to it being convex with the technique 
of gamma amendment, or becomes convex in invention constituted as mentioned above. When 
becoming convex, while many numbers of gradation will be assigned to a part for the first portion, when 
the small number of gradation will be assigned to a part in the second half and it becomes convex, while 
the small number of gradation will be assigned to a part for the first portion, many numbers of gradation 
will be assigned to a part in the second half. And the size of this allotment can be suitably adjusted by 
the variation by gamma amendment, and corresponds with the value of gamma to give. 
[0016] As one response of this gamma amendment, invention concerning claim 4 is considered as the 
configuration which performs brightness conversion of outline the curve of S characters by the relation 
between an input and an output by reversing the polarity of brightness conversion by the high brightness 
and low brightness side on the basis of this outline center position while it asks above-mentioned claim 
3 for the outline center position of luminance distribution in the image processing system of a 
publication. 

[0017] In invention constituted as mentioned above, while carrying out gamma amendment of gamma< 
1 by the high brightness side in order to reverse the polarity of the brightness conversion by gamma 
amendment, by carrying out gamma amendment of gamma> 1 by the low brightness side, a convex 
curve and a convex curve will continue and the so-called input/output relation of a S character curve is 
materialized. Since many numbers of gradation will be assigned to a part for the center section in here, if 
the continuing point of two curves is brought to the outline core of luminance distribution, it will 
become possible to assign many numbers of gradation to the range to expand luminance distribution. 
[0018] In changing brightness by various kinds of technique, invention concerning claim 5 calculates 
and memorizes the brightness of a conversion place within limits which the brightness of a changing 
agency can take in an image processing system given in above-mentioned claim 1 - claim 4, and has 
considered stirring up and changing this response relation as the configuration at the time of conversion. 
[0019] Although it is not impossible to calculate brightness each time based on a transformation, either, 
the range of the value which luminance distribution can take was decided. For this reason, if the 
brightness of a conversion place is beforehand calculated and memorized based on the brightness of a 
changing agency, it will become possible to change only by stirring up response relation at the time of 
conversion. 

[0020] In changing brightness, image data may contain as data of brightness and that it is only indirect 
may contain the data of brightness. Of course, what is necessary is for what is necessary to be just to 
change it, if the data of direct brightness are included, and just to perform predetermined brightness 
conversion, after changing into the data of brightness, even when it is data of indirect brightness. 
However, it can be said that conversion of brightness must not necessarily be very exact and should just 
be known roughly. 

[0021] Since the semantics does not necessarily require strict accuracy, invention concerning claim 6 
has considered asking for the operation of brightness by linearity addition of this component value as the 
configuration, when expressed by two or more component values to which image data corresponded to 
brightness in the image processing system given in above-mentioned claim 1 - claim 5. 
[0022] When image data is expressed by the so-called gradation data of RGB (red-green blue), each can 
say that each component value about red-green blue supports brightness. For this reason, linearity 
addition of this component value can be called what fully expresses brightness, and can serve as the very 
easy conversion technique. 

[0023] It has considered as the configuration invention which does not necessarily need to search for the 
luminance distribution as an image about all the pixels of image data, for example, starts claim 7 as what 
is asked for the brightness about each pixel performing the infanticide corresponding to predetermined 
extractability to above-mentioned claim 1 - claim 6 about image data in the image processing system of 
a publication, and searching for luminance distribution. 

[0024] Even if it culled out searching for distribution by predetermined extractability, without asking for 
brightness from the object, then all pixels, the luminance distribution of the accuracy of extent according 
to extractability can be acquired. 
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[0025] In here, although the technique to thin out is also various, invention concerning claim 8 has 
considered as the configuration that the predetermined number of extracts is secured to above-mentioned 
claim 7 in the image processing system of a publication at the short range side of a lengthwise direction 
and a longitudinal direction. 

[0026] Although the image is superficial, the accuracy according to extractability will be held by 
securing a reason and the number of extracts which has been set to the side short at least in determining 
a certain extractability although the image data is also naturally distributed over a lengthwise direction 
and a longitudinal direction. 

[0027] Furthermore, invention concerning claim 9 has considered setting a limit as above-mentioned 
claim 1 - claim 8 in the image processing system of a publication at emphasis extent of contrast as the 
configuration. 

[0028] Naturally contrast is narrow. For example, it will become the scenery of daytime, if it is scenery 

in the evening, and it will be natural that the width of face of luminance distribution is narrow and this 

will be expanded beyond the need. The same example is also have set in other cases, and avoids this 

phenomenon by setting a limit as the amplification range of luminance distribution. 

[0029] Furthermore, if it is binary picture data, invention concerning claim 10 has considered not 

emphasizing contrast as the configuration, while judging binary picture data based on luminance 

distribution in an image processing system given in above-mentioned claim 1 - claim 9. 

[0030] Since it can say that there is no luminance distribution in semantics substantial about a binary 

picture, if binary picture data are judged from luminance distribution, it will be made not to perform 

emphasis of contrast. 

[0031] Since binary picture data are also a thing with a certain color and are obtained, they can become 
two brightness which corresponds for carrying out nothing to owner ** of the color. Although it is also 
possible to judge whether it is the brightness of the color, invention which corresponds when there is no 
information which suggests it, and starts claim 1 1 has considered judging that it is monochrome binary 
picture data as the configuration, while luminance distribution is concentrating on above-mentioned 
claim 10 to the ends of reproducible within the limits in the image processing system of a publication. 
[0032] That is, it can say that luminance distribution is concentrating on the ends of within the limits 
reproducible about monochrome image, and decision becomes possible. 
[0033] Furthermore, if invention concerning claim 12 has a frame part, it is considered as the 
configuration which is not used for emphasis of contrast about the data of a frame part, while it judges 
the frame part of image data based on the luminance distribution which projects in an image processing 
system given in above-mentioned claim 1 - claim 11. 

[0034] When processing an image, it may happen frequently to have a frame, and if it exists as a 
monochromatic frame, naturally only the luminance distribution corresponding to the color projects. 
Therefore, since it carries out with this projecting luminance distribution and the criteria of decision of 
emphasis, then effective decision become impossible, it is judged as a frame part and does not use for 
emphasis of contrast. 

[0035] Furthermore, invention concerning claim 13 has considered as the configuration judging with the 
luminance distribution currently concentrated on above-mentioned claim 12 at the edge in reproducible 
within the limits in the image processing system of a publication being a frame part as the example. 
[0036] It is frequently, is adopted, and may be generated also by the result of trimming, and a white 
frame or a black frame corresponds to the edge in reproducible within the limits. Therefore, the 
luminance distribution currently concentrated on this edge is judged to be a frame part. 
[0037] By the way, in the image processing system given in above-mentioned claim 1 - claim 13, 
invention concerning claim 14 is considered as the configuration which does not emphasize contrast, 
when image data is not natural drawing. 

[0038] What the straitness of the width of face of contrast tends to pose a problem from can be said to be 
that are natural drawing like a photograph and there is almost nothing about the need at a thing like 
business graph. On the contrary, adding a hand about a thing like business graph may bring a result 
changed with a maker's image. Therefore, he is trying to expand luminance distribution only in the case 
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of such natural drawing. 

[0039] As an example of decision of being natural drawing, invention concerning claim 15 has 
considered as the configuration having a natural drawing judging means to judge with the above- 
mentioned image data not being natural drawing, when luminance distribution exists in above- 
mentioned claim 14 in the shape of a spectrum in the image processing system of a publication. 
[0040] It can say that luminance distribution has width of face smoothly as a description of natural 
drawing. Therefore, if luminance distribution appears in the shape of a line spectrum, it will judge that it 
is not natural drawing and will not interfere in general. In invention concerning claim 1 5 constituted as 
mentioned above, when a natural drawing judging means judges the condition of luminance distribution 
and exists in the shape of a line spectrum, it judges with image data not being natural drawing, and 
thereby, amplification of luminance distribution is no longer performed. 

[0041] Invention concerning claim 16 furthermore, by inputting this brightness equivalent value, and 
performing and outputting predetermined transform processing about the brightness equivalent value of 
each pixel unit in dot-matrix-like image data In performing conversion which makes contrast emphasize 
by the relation between an input and an output In quest of the luminance distribution in the above- 
mentioned image data, the amount of breadth of this luminance distribution is computed, and it has 
considered as the configuration which assigns the small number of gradation to the small range of 
distribution density, giving many numbers of gradation to the large range of distribution density based 
on this amount of breadth. 

[0042] That is, there is no difference not only in the equipment which not necessarily has a stereo but in 
being effective as the approach. 

[0043] By the way, such an image processing system contains various kinds of modes as thought of that 
it may be used in the condition of existing independently and having been included in a certain device, 
and invention. Moreover, it can change suitably that it is software or hardware etc. 
[0044] Also in the printer driver changes into the image data corresponding to printing ink as the 
example based on the dot-matrix-like image data inputted, and a predetermined color printer is made to 
print The amount of breadth of this luminance distribution is computed searching for luminance 
distribution based on the brightness equivalent value of each pixel unit in image data. Giving many 
numbers of gradation to the large range of distribution density based on this amount of breadth, it can 
consider as the configuration which transform processing is performed [ configuration ] an input, an 
output, and in between, and makes contrast emphasize so that it may become the response relation which 
assigns the small number of gradation to the small range of distribution density. 

[0045] Namely, although a printer driver changes the inputted image data corresponding to printing ink 
The amount of breadth of this luminance distribution is computed searching for luminance distribution 
based on the brightness equivalent value of each pixel unit in image data at this time. Giving many 
numbers of gradation to the large range of distribution density based on this amount of breadth, 
transform processing is performed an input, an output, and in between, and an input image is made to 
change and print so that it may become the response relation which assigns the small number of 
gradation to the small range of distribution density, and contrast may be made to emphasize. 
[0046] When becoming the software of an image processing system as an example of embodiment of the 
thought of invention, naturally it exists on the record medium which recorded this software, and it must 
be said that it is used, of course, the record medium may be a magnetic-recording medium, may be a 
magneto-optic-recording medium, and can completely be considered the same way in any record media 
developed from now on. Moreover, about duplicate phases, such as a primary replica and a secondary 
replica, it is equivalent without room to completely ask. In addition, even when carrying out as the 
supply approach using a communication line, change and there is nothing for this invention to be used. 
[0047] Furthermore, a part is software, when the part is realized by hardware, there is nothing that is 
completely different in the thought of invention, and it may be made into the thing of a gestalt which 
memorizes the part on the record medium and is read suitably if needed. Furthermore, it cannot be 
overemphasized that it can apply also in image processing systems, such as a color facsimile machine 
and a color copier. 
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[0048] 

[Effect of the Invention] Since this invention judges automatically that emphasis extent of contrast 
explained above from the amount of breadth of luminance distribution, an image processing system with 
possible only a proper amount making contrast emphasize easily also by the unskilled operator can be 
offered. 

[0049] Moreover, according to invention concerning claim 2, based on the standard deviation known 
well, an I/O ratio is only defined, and a configuration becomes easy. 

[0050] Furthermore, according to invention concerning claim 3, since it is conversion by gamma 
amendment, a configuration becomes easy. 

[0051] Furthermore, according to invention concerning claim 4, it becomes convertible [ which it was 
distributed efficiently ] to emphasize contrast by carrying out brightness conversion due to outline the 
response curve of S characters on the basis of the outline center position of luminance distribution. 
[0052] Furthermore, according to invention concerning claim 5, conversion can be made easy. 
[0053] Furthermore, according to invention concerning claim 6, it can ask now for brightness easily with 
the accuracy of required sufficient extent. 

[0054] Furthermore, according to invention concerning claim 7, a throughput can be reduced. 
[0055] Furthermore, according to invention concerning claim 8, the bias of the extracting point of an 
image is abolished and luminance distribution becomes easy to become accuracy. 

[0056] Furthermore, contrast is emphasized too much and it can avoid changing the ambient atmosphere 
of an image according to invention concerning claim 9. 

[0057] Furthermore, according to invention concerning claim 10, it can avoid emphasizing by judging 
the unnecessary conditions of contrast stretching easily, and according to invention concerning claim 11, 
monochrome image with much frequency can be judged further efficiently. 

[0058] Furthermore, according to invention concerning claim 12, it can prevent that processing becomes 
incorrectness with the brightness of the frame part which tends to appear in an image, and according to 
invention concerning claim 13, a monochrome frame part with much frequency can be judged further 
easily. 

[0059] Furthermore, according to invention concerning claim 14, it can carry out, only when emphasis 
of contrast is required natural drawing, arid according to invention concerning claim 15, it can judge 
further whether it is natural drawing easily. 

[0060] Furthermore, according to invention concerning claim 16, since emphasis extent of contrast is 
automatically judged from the amount of breadth of luminance distribution, the image-processing 
approach with possible only a proper amount making contrast emphasize easily also by the unskilled 
operator can be offered. 
[0061] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0062] Drawing 1 shows the image processing system concerning 1 operation gestalt of this invention 
with the block diagram, and drawing 2 shows the example of a concrete hardware configuration with the 
block diagram. 

[0063] In this drawing, a picture input device 10 picturizes an image and outputs image data to an image 
processing system 20, this image processing system 20 performs image processings, such as 
predetermined contrast stretching, and outputs them to the image output unit 30, and this image output 
unit 30 displays the image which had contrast emphasized. 

[0064] In here, as for the example of a picture input device 10, a scanner 1 1, a digital still camera 12 or a 
video camera 14, etc. corresponds, the computer system which the example of an image processing 
system 20 becomes from a computer 21, a hard disk 22, etc. corresponds, and, as for the example of the 
image output unit 30, a printer 31 and display 32 grade correspond. Of course, it is applicable to a color 
copier, a color facsimile machine, etc. besides these. 

[0065] In this image processing system, since it is going to give the optimal contrast to the weak image 
of contrast, the animation image which is the image data which picturized the photograph with the 
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scanner 1 1 as a picture input device 10, is the weak image data of the contrast photoed by the digital still 
camera 12, or was photoed with the video camera 14 is set as the object of processing, and is inputted 
into the computer system as an image processing system 20. In addition, operation speed may not do 
about the input image of a video camera 14. In such a case, the first conditioning which requires the 
operation time is performed for every scene of photography, and it can be coped with by saying that 
only image transformation of each frame is performed under the same conditioning during photography. 
[0066] A luminance distribution detection means by which this image processing system 20 extracts 
distribution of brightness at least, An amount detection means of luminance distribution breadth to 
detect the amount of breadth of luminance distribution first based on this detected luminance 
distribution, The several percent gradation this means which assigns the small number of gradation to 
the small range of distribution density, and an image data-conversion means to change image data based 
on the gradation of the assigned brightness are constituted giving many numbers of gradation to the 
large range of distribution density based on this amount of breadth. Of course, this image processing 
system 20 may be a color conversion means to amend the difference in the color depended for every 
model in addition to this, or may constitute a resolution conversion means to change the resolution 
which corresponded for every model etc. In this example, the computer 21 executes the program of each 
image processing saved at internal ROM and an internal hard disk 22, using RAM etc. 
[0067] The program execution result of this image processing is obtained as image data which 
emphasized that contrast mentioned later, and is printed by the printer 3 1 which is the image output unit 
30 based on the obtained image data, or is displayed on the display 32 which is the same image output 
unit 30. In addition, this image data is more specifically gradation data of RGB (green, blue, red), and 
the image is constituted as dot-matrix data on a par with a lengthwise direction (height) and a 
longitudinal direction (width) in the shape of a grid. 

[0068] Although a computer system is incorporated between the I/O devices of an image and it is made 
to perform an image processing in this operation gestalt, you may be the System which does not 
necessarily need this computer system, incorporates the image processing system in the semantics which 
emphasizes contrast in digital still camera 12a as shown in drawing 3 , and is made to display on display 
32a, or printer 3 la is made to print using the changed image data. Moreover, as shown in drawing 4 , in 
printer 31b which inputs and prints image data through a computer system, it is also possible to 
constitute so that contrast stretching of the image data inputted through scanner 1 lb, digital still camera 
12b or modem 13b, etc. may be carried out automatically. 

[0069] Distribution detection processing of the brightness which is equivalent to a luminance 
distribution detection means and the amount detection means of luminance distribution breadth among 
the image processings performed by computer 21 is shown in drawing 5 , and brightness transform 
processing equivalent to a several percent gradation this means and an image data-conversion means is 
shown in drawing 6 . 

[0070] Drawing 5 mainly corresponds to distribution detection processing of brightness, and explains 
distribution detection processing of this brightness first. 

[0071] Before explaining how brightness is expressed, the pixel used as the object for distribution is 
explained. Infanticide processing which thins out the target pixel as step SI 02 of drawing 5 shows is 
performed. If it is the image of a bit map as shown in drawing 7 , it will be realized in the predetermined 
dot and the longitudinal direction in the lengthwise direction as a 2-dimensional dot matrix which 
consists of a predetermined dot, and if distribution of exact brightness is searched for, it is necessary to 
investigate brightness about all pixels. However, this distribution extract processing is aimed at 
calculating the amount of breadth of luminance distribution, and does not necessarily need to be exact. 
Therefore, it is possible to cull out to extent which becomes within the limits of a certain error. 
According to the statistical error, the error over measurement size N can be expressed in general as 1/ 
(N** (1/2)). However, ** expresses the power. Therefore, it is set to N= 10000 in order to process with 
about 1% of error. 

[0072] The bit map screen shown in drawing 7 in here serves as the number of pixels of (width)x 
(height), and is sampling period ratio. ratio=min (width, height) / A+l — (1) 
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It carries out. width and height are the smaller ones either and this min (width, height) makes A a 
constant. Moreover, it means what every pixel sampling period ratio here is sampled, and the pixel of O 
mark of drawing 8 shows the case of sampling period ratio=2. That is, in the lengthwise direction and 
the longitudinal direction, every 2 pixels, it is the sampling of 1 pixel and has sampled at intervals of a 
pixel. The number of sampling pixels in one line when being referred to as A= 200 comes to be shown 
in drawing 9 . 

[0073] When there is width of face of 200 pixels or more except for the case of sampled sampling period 
ratio=l so that clearly from this drawing, also at the lowest, it turns out that a measurement size 
becomes 100 pixels or more. Therefore, in the case of 200 pixels or more (100 pixels), x(100 pixels) = 
(10000 pixels) is secured about a lengthwise direction and a longitudinal direction, and an error is made 
to 1% or less. 

[0074] Being based on min (width, height) in here is based on the following reasons. For example, 
supposing it is width»height, when sampling period ratio will have been decided by width of the longer 
one like the bitmapped image shown in drawing 10 (a), as shown in this drawing (b), it may happen to a 
lengthwise direction that the pixel of only two lines of an upper bed and a soffit is not extracted. 
However, if sampling period ratio is decided as min (width, height) based on the smaller one, infanticide 
which includes pars intermedia also in the lengthwise direction of little direction as shown in this 
drawing (c) can be performed. 

[0075] In addition, in this example, it is made to cull out with a sampling period exact about the pixel of 
a lengthwise direction and a longitudinal direction. This is suitable when processing culling out about 
the pixel inputted serially. However, when all pixels are inputted, a coordinate is specified at random 
about a lengthwise direction or a longitudinal direction, and you may make it choose a pixel. What is 
necessary is just coming to stop an extract, when the processing extracted to random is repeated and it 
becomes 10000 pixels until it becomes 10000 pixels, when the necessary minimum number of pixels, 
such as 10000 pixels, is decided if it does in this way. 

[0076] Thus, if the pixel data about the selected pixel have brightness as the component element, it is 
possible to search for distribution using the brightness value. However, even when it is the image data 
from which the brightness value is not a direct component value, it has the component value which 
expresses brightness indirectly. Therefore, a brightness value can be acquired if conversion to the color 
specification space where the brightness value is a direct component value from the color specification 
space where the brightness value is not a direct component value is performed. 

[0077] By the transformation, the color conversion between such different color specification space does 
not become settled uniquely, asks for response relation mutually about the color space which makes 
each component value a coordinate, and needs to change it serially with reference to the color translation 
table which memorized this response relation. On the relation used as a table, a component value is 
expressed as a gradation value and, in the case of 256 gradation equipped with the axis of coordinates of 
three dimensions, must have the color translation table of about 16,700,000 elements (256x256x256). 
Response relation about all coordinate values is not prepared, but he prepares response relation about the 
usually suitable discontinuous lattice point, and is trying to use a interpolation operation together, as a 
result of considering utilization of an efficient storage resource. Since this interpolation operation is 
what becomes possible through some multiplication or addition, it becomes huge [ the amount of data 
processing ]. 

[0078] That is, if a full-sized color translation table is used, the table size of what decreases as a 
throughput will pose an unreal problem, and if table size is made into realistic size, the amount of data 
processing will become unreal in many cases. 

[0079] In view of such a situation, in this operation gestalt, the transformation of the degree type which 
asks for brightness from the three primary colors of RGB is adopted as used in the case of television etc. 
Namely, brightness yp in P points If it attaches, it is from the component value (Rp, Gp, and Bp) of 
RGB. yp=0.30Rp+0.59Gp+0.1 lBp (2) 

It carries out. If it does in this way, a brightness value can be calculated only by three multiplication and 
addition of two times. And frequency distribution are searched for using the variable area of the array 
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equivalent to a part for a whole floor tone. 

[0080] In this operation gestalt, as a result of being aimed at the color specification space of RGB, such 
a transformation is adopted, but since each component value shows the brightness of a color to the 
background, when each component value is seen independently, the property to support linearity is in 
brightness, therefore ~ if it says more roughly, without it will take each addition rate into consideration - 
- only - yp= (Rp+Gp+Bp)/3 - (3) 

Thus, simplifying is not impossible, either and it is in a pan. yp=Gp — (4) 

Thus, it is also possible to keep a green component value with the largest rate as a brightness value also 
in (3) types. 

[0081] In infanticide processing, distribution is simultaneously taken in quest of brightness from the 
image data of RGB about the selected pixel. Although it will ask for the standard deviation 
corresponding to that amount of breadth based on this distribution at step SI 14 eventually, there is a 
matter taken into consideration before that. 

[0082] Blindness in one eye is the case where an image is a binary picture like monochrome image. If it 
is a binary picture including monochrome image, the concept of emphasis of contrast is unsuitable. 
Supposing there is a monochrome image as shown in drawing 1 1 , as shown in drawing 12 , the 
luminance distribution over this image will be quota within the limits of the number of gradation, and 
will be concentrated on ends. It is also fundamentally concentrated on gradation "0" and gradation 
"255." 

[0083] Therefore, when performing monochrome check at step SI 04, it can judge by whether it is in 
agreement with the number of pixels which the sum of the number of pixels of gradation "0" and 
gradation "255" thinned out and chose. And in order to interrupt processing, without performing the 
following processings if it is the case of monochrome image, processing in which it does not expand is 
performed at step SI 06. Since distribution extract processing and brightness transform processing are 
roughly divided in this operation gestalt, in this processing in which it does not expand, a flag which 
does not perform latter brightness transform processing, either was set, and the distribution extract 
processing concerned has been ended. 

[0084] Binary data may also have binary data to which black and white and a color were attached. What 
is necessary is for the processing which aims at emphasis of contrast similarly to be unnecessary also in 
such a case, and just to aim at interruption of processing as binary data, if a distribution condition is . 
investigated and distribution is concentrating only on two values (one side is "0" in general). 
[0085] The second takes into consideration whether an image is natural drawing like a thing like 
business graph, or a photograph. Although processing called emphasis of contrast may be required in 
natural drawing, the direction which is business graph or does not aim at emphasis of contrast in a thing 
like pictures is liked in many cases. Therefore, at step SI 08, it checks that it is natural drawing. 
[0086] Although there is very, much color number including shading by natural drawing, in pictures of a 
certain kind, such as business graph and a draw system, the color number is restricted in many cases. 
Therefore, if there is little color number, it is possible to judge that it is not natural drawing. It is not 
realistic, although it is necessary to distinguish what color of the 16,700,000 colors is used as it 
mentioned above, when it was going to judge the color number to accuracy. The probability which is a 
color which is different when [ like business graph ] there is very little color number, and becomes the 
same brightness on the other hand is low. That is, the color number of**** can be judged with 
brightness. If there is little color number, distribution of brightness will also be sparse and it will appear 
in the shape of a line spectrum in a thing like business graph. Since it is such, at step SI 08, it counts how 
many the brightness value whose number of distribution is not "0" among the brightness of 256 
gradation appears. And if it is below "64" colors (gradation) set in general to one fourth, it will judge 
that it is not natural drawing and processing in which it does not expand will be performed at step SI 06 
like the case of binary data. Of course, if it attaches for whether being below "64" colors (gradation) 
used as a threshold, it can change suitably. 

[0087] Moreover, judging at a contiguity rate of a brightness value that the number of distribution of 
whether it is the shape of a line spectrum is not "0" can also be distributed. That is, it judges whether the 
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number of distribution is in the brightness value which the number of distribution is the brightness value 
which is not M 0" 3 and adjoins. What is necessary is to count, when nothing is done and it does not adjoin 
in great numbers, if it adjoins at least by one side among two adjoining brightness values, consequently 
just to judge at a rate of the number of brightness values and counted value which are not "0." For 
example, although it does not adjoin, if the number of the brightness values which are not "0" is "64" 
and a number is "64", it turns out that it is distributed in the shape of a line spectrum. 
[0088] Furthermore, when the image-processing program is performed through the operating system, 
judging by the extension of an image file is also possible. Among bitmap files, file compression is 
especially made with a photograph, and since the compression approach is expressed, the extension of a 
hint is used in many cases. For example, if it is the extension "JPG", it turns out that it is compressed in 
the JPEG format. If an inquiry is taken out from sides, such as a printer driver, to an operating system, 
since the operating system has managed the file name and it will reply to the extension of this file, based 
on the extension, to judge that it is natural drawing, and what is necessary is just made to emphasize 
contrast. Moreover, if it is an extension peculiar to business graph, such as "XLS", it can also be judged 
that contrast is not emphasized. 

[0089] Taking into consideration to the third is whether as shown in drawing 13 , a frame part is in the 
surroundings of an image. If such a frame part is white or black, the luminance distribution will appear 
in the insides other than ends also as smooth luminance distribution corresponding to internal natural 
drawing while appearing in the ends of quota within the limits of the number of gradation in the shape of 
a line spectrum, as shown in drawing 14 . 

[0090] Of course, it judges with it judging whether the number of pixels which the sum of the number of 
pixels of gradation "0" and gradation "255" was fully large, and thinned out, and was chosen is in 
agreement with the check of the frame part of step SI 08, since it is more suitable not to take a frame part 
into consideration of luminance distribution, and there being a frame part, if affirmative, and frame part 
processing is carried out at step SI 12. In this frame part processing, since a frame part is disregarded, 
the number of pixels of gradation "0" and gradation "255" is set to "0" among luminance distribution. 
Thereby, in the following processings, it can treat like a thing without a frame part. 
[0091] Although aimed at the white or black frame part in this example, it thinks, also when there is a 
frame of a specific color. In such a case, the thing of the shape of a line spectrum which projects in the 
original smooth curve which luminance distribution draws appears. Therefore, to consider the thing of 
the shape of a line spectrum which the difference has produced greatly between the adjoining brightness 
values as a frame part, and what is necessary is just made not to consider as the object of luminance 
distribution. In this case, since that color can be used except the frame part, you may make it assign the 
average of neighboring brightness values. 

[0092] While asking for the standard deviation of luminance distribution at step SI 14 in emphasizing 
contrast after passing through the above consideration, it asks for the median yMe for latter brightness 
transform processing. Although there are two views about standard deviation, in this operation gestalt, it 
calculates based on a degree type. 
[0093] 
[Equation 1] 

o= { (1/n) XI (yp-yra) **2} **l/2 - (5) 

ym : &mm<Dm&<n¥£sM 

[0094] Although standard deviation is equivalent to the amount of breadth of luminance distribution, 
distribution may be used in the semantics showing the amount of breadth. 

[0095] The above processing corresponds to distribution detection processing, next brightness transform 
processing which changes image data based on the standard deviation sigma which is the amount of 
breadth of the luminance distribution which carried out in this way and was searched for is explained. In 
addition, as mentioned above, when processing in which it does not expand is performed at step SI 06, 
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with reference to a predetermined flag, it is detected at step S202, and the image processing concerned is 
ended, without performing the following processings. 

[0096] The small number of gradation is assigned to the small range of distribution density in brightness 
transform processing, giving many numbers of gradation to the large range of distribution density based 
on the amount of breadth of luminance distribution. Here, the pattern which assigns the small number of 
gradation to the small range of distribution density is explained, giving many numbers of gradation to 
the large range of distribution density. The brightness y before conversion (input) and the brightness Y 
of a conversion place (output) Y=y — (6) 

Thus, the tonal range rO currently assigned before conversion on the basis of a part for the center section 
of reproducible within the limits as it is shown in drawing 15 , when it has the relation of direct 
proportion and tonal range RO assigned after conversion It is in agreement. However, tonal range rO 
currently assigned before conversion if the response relation to the so-called S character curve of I/O 
becomes as shown in drawing 16 The tonal range Rl which receives and is assigned after conversion, 
and R2 It means that it becomes large and the assigned number of gradation had increased. It means that 
the tonal range assigned after conversion had decreased on the other hand speaking of the range which 
separated from the tonal range rO by the side of the low brightness in an input, and high brightness. 
[0097] That is, just such response relation means assigning the small number of gradation to the small 
range of distribution density, giving many numbers of gradation to the large range of distribution 
density. In here, various kinds of things are possible for the concrete technique of realizing this response 
relation to assign, drawing 17 — center position ymid of tonal range from — the field to the tonal-range 
upper bed by the side of high brightness — receiving » gamma amendment of gamma< 1 - giving — 
center position ymid before conversion from — the tonal range R after the conversion to the tonal range r 
by upper part side 4 equinox yq3 is expanded, the same — drawing 18 — center position ymid of tonal 
range from ~ the field to the tonal-range soffit by the side of low brightness - receiving - gamma 
amendment of gamma> 1 — giving — center position ymid before conversion from — the tonal range R 
after the conversion to the tonal range r by lower part side 4 equinox yql is expanded. 
[0098] On the other hand, the ratio of the tonal range R after the conversion to the tonal range r before 
conversion changes with how to give gamma in these cases. In this operation gestalt, this ratio is 
controlled based on the standard deviation sigma which is the amount of breadth of luminance 
distribution. Namely, center position ymid of tonal range It is referred to as "128" and is this center 
position ymid. While giving gamma 1 below, it is a center position ymid. When gamma 2 shall be given 
in the large range, it is at y<=128. gammal =(sigma std_limit/sigma) **a — (7) 
y> 128 gamma2=(sigma/sigma std_limit) **a — (8) 

It carries out and these parameter operations are performed at step S204. In addition, as mentioned 
above, just this parameter operation constitutes a several percent gradation this means. In here, 
sigmastd_limit and a are the parameters which asked for experimentally and which were given in 
consideration of the conversion result, and they are setting a to "0.1" while they set sigmastd_limit to 
"128" in this operation gestalt. Since standard deviation sigma serves as a value generally smaller than 
"128", when standard deviation sigma is large, in such relational expression, gamma2 and gammal will 
approach "1", respectively, and the dip of a S character curve becomes loose. This is a center position 
ymid, when the amount of breadth is large. It means that the tonal range R of a conversion place does 
not become so large to the tonal range r made into a core, and when the brightness of image data is more 
specifically distributed widely, it means not performing conversion to which the brightness range is 
expanded. On the other hand, if a standard deviation sigma is small, gamma2 and gammal will separate 
from "1", respectively, and the dip of a S character curve will become sudden. This is a center position 
ymid, when the amount of breadth is small. It means that the tonal range R of a conversion place is 
widely expanded to the tonal range r made into a core, and when more specifically distributed only over 
the range where the brightness of image data is narrow, it means performing conversion to which the 
brightness range is made to expand. 

[0099] If the relation in which gamma becomes the inverse number mutually is given in hanging gamma 
amendment on each like this example while dividing tonal range into two by the side of low brightness 
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and high brightness, it will connect smoothly in the node by the side of low brightness and high 
brightness, and a good S character curve can be given. Of course, by the low brightness and high 
brightness side, changing the polarity of gamma amendment itself can form the response relation of a S 
character curve, and it can change the brightness Y after conversion now a lot to the brightness y before 
conversion. 

[0100] Although the response relation of a S character curve is formed by gamma amendment in this 
operation gestalt, in drawing 19 , it is the center position ymid of tonal range. The example realized due 
to response linear [ it is unrelated Y=f-y+g to order ] is shown. In this example, linear response relation 
is again formed in the one or less lower part side 4 equinox yq and three or more upper part side 4 
equinoxes [ yq ] field. What is necessary is for standard deviation sigma to bring Dip f close to "1" also 
in this example, when large, and just to match so that standard deviation sigma may become large from 
"1" about Dip f, when small. Of course, in order to prevent a response-related abrupt change in this case, 
you may make it connect two response straight lines smoothly, as shown in drawing 20 . 
[0101] On the other hand, when luminance distribution is settled in the core of tonal range, good 
brightness conversion is attained only by setting out of gammal and gamma2 which was mentioned 
above, but as shown in drawing 21 , the median yMe of luminance distribution may have approached the 
low brightness side a little, or as shown in drawing 22 , the median yMe of luminance distribution may 
have approached the high brightness side a little. 

[0102] On the other hand, in the example shown in drawing 23 , gamma amendment of gamma< 1 has 
been performed to all range, the tonal range R after the conversion to the tonal range r by the side of the 
low brightness before conversion has been expanded, in this case, by the example shown in drawing 24 , 
gamma amendment of gamma> 1 has been performed to all range, and the tonal range R after the 
conversion to the tonal range r by the side of the high brightness before conversion has been expanded. 
[0103] Therefore, the size relation of "128" which is the mid gear of a median yMe and tonal range for 
which it asked at step SI 14 is compared, and if it seems that the median yMe inclines toward the field 
by the side of low brightness as shown in drawing 21 , the tonal range r by the side of the low brightness 
which was high as for distribution density will be expanded before conversion by performing gamma 
amendment of gamma< 1 to all range as shown in drawing 23 . Moreover, if it seems that the median 
yMe inclines toward the field by the side of high brightness as shown in drawing 22 , the tonal range r 
by the side of the high brightness which was high as for distribution density will be expanded before 
conversion by performing gamma amendment of gamma> 1 to all range as shown in drawing 24 . Thus, 
amplification and a cutback of assignment of the number of gradation are possible, without not 
necessarily considering as the response relation of a S character curve. Of course, what is necessary is 
just to determine based on (7) types or (8) types according to whether it carries out [ gamma> 1 ] to 
whether gamma sets to gamma< 1 in these cases. 

[0104] Furthermore, they are gradation "0" and a center position ymid, making gradation "0" lower-part 
side 4 equinox yql, a center position ymid, upper part side 4 equinox yq3, and 5 of gradation "255" into 
a reference point in the example shown in drawing 25 . The changing point in lower part side 4 equinox 
yql and upper part side 4 equinox yq3 is determined based on standard deviation, considering as Y=y to 
gradation "255." And you may make it ask for the response relation which connects these five points 
with a spline interpolation operation or the Newton interpolation, of course, center position ymid from - 
you may make it calculate 3 by the side of a lower part, and 3 by the side of the upper part with a spline 
interpolation operation or the Newton interpolation, respectively 

[0105] By the way, supposing it also assigns a big tonal range to remainder to the tonal range before 
conversion, also when it will not be desirable on the contrary, it is. Although the width of face of the 
contrast from the brightest part to a dark part is narrow and natural in the state of dusk like the evening, 
as a result of expanding contrast greatly about this image, it may be changed like the image of day 
ranges. Since such conversion is not wished, the limit is prepared in the dilation ratio, it sets, and 
gammal and gamma2 are restricted. For example, even if set to gamma2<0.7, it is referred to as 
gamma2=0.7, and it is referred to as gammal=1.3 even if set to gammal>1.3. 
[0106] With this operation gestalt, parameters gammal and gamma2 can be obtained as mentioned 
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above, and step S204 is ended. In addition, modification of such assignment of the number of gradation 
can say that assignment of a quantifying bit number is changed, if language is changed. 
[0107] By the way, the operation by gamma amendment is performed [ irrational ] each time at the time 
of conversion of brightness. It is because there cannot be no range which brightness y can take only by 
"0" - "255", so it is also possible to ask for the brightness Y after conversion corresponding to all the 
values that brightness y can take beforehand. Therefore, it asks for this response relation at step S206, 
and memorizes as a table as shown in drawing 26 . 

[0108] In here, a response-related concrete operation is performed as follows. 

[0109] y<=128 Y=128*(y/128) **gammal - (9) 

y> 128 Y=128*{(y-128)/128} **gamma2+128 (10) 

However, it is also possible to change the changing point of gamma amendment based on a median 
yMe. That is, it is at y<=yMe. Y=yMe*(y/yMe) **gammal - (1 1) 
With y>yMe Y=yMe* {(y-yMe) /yMe} **gamma2+yMe — (12) 

Then, it becomes the S character curve which reversed the polarity of brightness conversion by the high 
brightness and low brightness side focusing on the median yMe, many numbers of gradation can be 
assigned to both sides centering on the high neighborhood of distribution density, and there is 
effectiveness of being able to change without affecting the whole brightness so much. 
[0110] Thus, it becomes possible to change image data in the place in which the calculated translation 
table was formed. 

[0111] Finally, image data is changed at step S208. It was asking for the response relation for changing 
brightness so far, for example, was not the conversion relation about the component value (Rp, Gp, and 
Bp) in a RGB axis of coordinates. However, the transformation of (2) types is appliable also in response 
relation with the component value (Rp, Gp, and Bp) of this RGB. Moreover, corresponding to brightness 
y and Y being gradation "0" - gradation "255", each component value (r, g, b) of RGB, and (R, G, B) are 
the same range, and it can be said that what is necessary is just to use the translation table of the 
brightness y and Y mentioned above as it is. 

[0112] Therefore, at step S208, processing in which the image data after conversion (R, G, and B) is 
obtained about the image data (r, g, b) of all pixels with reference to the translation table shown in 
drawing 26 will be repeated. 

[0113] Next, order is explained for actuation of this operation gestalt which consists of the above- 
mentioned configuration later on. 

[01 14] Supposing it picturizes a photograph with a scanner 1 1 etc., the image data which expressed this 
photograph by the gradation data of RGB will be incorporated by the computer 21, and CPU will 
perform processing which executes the program of the image processing shown in drawing 5 and 
drawing 6 , and emphasizes the contrast of image data. 

[0115] First, at step SI 02, image data is thinned out in the range which becomes in a predetermined 
error, and distribution is taken in quest of the brightness y about the selected pixel. Distribution of this 
as cannot be used, but while an image is not a binary picture like black and white or judging at step 
SI 04 first, at step SI 08, it judges whether it is natural drawing. Except for the case where they are 
neither the case where it is a binary picture, nor natural drawing etc., by step SI 10, it judges whether 
there is any frame part in image data, and if there is a frame part, it will ask for standard deviation sigma 
at step SI 14 about the luminance distribution removed and acquired. In this operation gestalt, although it 
is also good to ask for standard deviation sigma, in changing the point of gamma amendment changing 
[ polar ] according to luminance distribution, it asks for the median yMe. 

[0116] When the standard deviation sigma of luminance distribution is obtained, it is at y<=128. 

gamma l=(sigma std limit/sigma) **a — (7) 

Y=128*(y/128) **gammal - (9) 

y> 128 gamma2(sigma/sigma std_limit) **a — (8) 

Y=128*{(y-128)/128} **gamma2+128 - (10) 

While asking for parameters gamma 1 and gamma2 at step S204, from the becoming relational 
expression, the conversion relation to brightness Y is memorized on a table from brightness y at step 
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S206. And the image data about all pixels is changed with reference to the translation table completed at 
step S208. 

[0117] Of course, as mentioned above, when it is neither a binary picture nor natural drawing, this image 
processing is not performed, but although contrast was dramatically weak in the state of the photograph 
when the image processing of this invention was performed, by amending so that the range of brightness 
may be extended, light and darkness clarify and a clear image can be obtained. 

[01 18] In addition, although parameter sigmastd limit at the time of calculating gamma 1 and gamma 2 
and a are set constant, a user may enable it to choose through predetermined GUI in the operation gestalt 
mentioned above on a computer 2 1 . Moreover, it is also possible for it to be made to perform emphasis 
processing of the contrast which a user specifies a part of image data, and starts only by the within the 
limits concerned. 

[0119] Thus, after searching for distribution of brightness y about the pixel of image data, culling out at 
step SI 02, It asks for the standard deviation sigma corresponding to the amount of breadth of the 
luminance distribution at step SI 14. Since he is trying to calculate the parameter (gammal, gamma2) of 
gamma amendment for forming the response relation of a S character curve at step S204 based on this 
standard deviation sigma, The activity of assigning the small number of gradation to a field with little 
distribution density while carrying out image data conversion at step S208 and assigning many numbers 
of gradation to the high field of the distribution density in the brightness y of a changing agency is 
automated. Contrast can be easily emphasized now also by the unskilled operator. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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